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1. $\mathcal{O}_{j}(j=1,2, \ldots, J)$ $\mathrm{R}^{3}$ $\partial \mathcal{O}_{j}=\Gamma_{j}$
$\mathcal{O}_{j}.(j=1,2, \ldots, J)$ :
(H.1) $\mathcal{O}_{j}$ strictly convex, $\Gamma_{j}$
(H.2) $\{i_{1},i_{2},j3\}\in\{1,2, \ldots, J\}^{3}$ $P\neq\ell’$ $j_{f}\neq i\ell$’
(convex hull of $\overline{\mathcal{O}_{\ell_{1}}}$ and $\overline{\mathcal{O}_{\ell_{2}}}$) $\cap\overline{\mathcal{O}_{\ell_{3}}}=\emptyset$
$J\geq 3$
:





$d_{\gamma}$ : $\gamma$ ,
$i_{\gamma}$ : $\gamma$ ,




$\#$ { $\gamma:\gamma$ $\Omega$ $d_{\gamma}\leq r$} $\leq\exp(a_{0^{r)}}$ . (1.1)
( $(s)$
:
$\zeta(s)=\prod_{:\gamma:\mathrm{p}\mathrm{r}\mathrm{m}\mathrm{e}}(1-(-1)^{i_{\gamma}}(\lambda 1\lambda 2\gamma,)^{1/2}\exp(-Sd_{\gamma})\gamma,)-1$ (1.2)



















$s_{1}\in \mathrm{C}$ (1.4) $\Re s\geq\Re s_{1}$
$s\in \mathrm{C}$ (1.4)
$s_{0}\in \mathrm{R}$ :























$L^{2}(\Omega)$ $A$ $A$ $D(A)$
$($Au, $u)_{L^{2}(\Omega)}\geq||u||^{2}L^{2}(\Omega)$ for all $u\in D(A)$
$\Im z\leq-s_{0}$ $z$
$|((z^{2}-A)u,u)L^{2}(\Omega)|\geq s_{0}|\Re_{Z}|||u||_{L^{2}}^{2}1^{\Omega)}$ for all $u\in D(A)$
$||(z^{2}-A)^{-}1||_{L1^{\Omega})}2 \leq\frac{1}{s_{0}|\Re z|}$ for all $\Im z\leq-s_{0}$ (17)
$\alpha_{0}>0$ $So-\alpha_{0}\leq$
$\Re s<s_{0}$ $\zeta(s)$ $z\in \mathrm{C}$ $-s_{0}\leq\Im z<$
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$(-\triangle-\mathcal{Z}^{2})u=0$ in $\Omega$ ,
$u=f(x)$ on $\Gamma$ .
(2.1)
$\Im_{Z<}0$ $z$ (2.1) $L^{2}(\Omega)$ –
$u(x)=(R(_{\mathcal{Z})}f)(_{\mathcal{I})}$




$\mathrm{r}(-\triangle-\mathcal{Z}^{2})u=0$ in $\Omega$ ,
$u=f(x, z)$ on $\Gamma_{1}$ , (2.3)










$u_{(1,\iota_{)(Z)}}x,=e^{-iz\varphi(1,\iota)}(x)\mathit{9}(1,\iota)(X)$ $(l=2,3, \ldots, J)$
$u_{(1)}(x, \mathcal{Z})+u_{\langle 1,\iota)}(X, z)=0$ on $\Gamma_{1,l}$ $(l=2,3, \ldots, J)$ ,
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’ $\Gamma_{i,j}$ $\Gamma_{\mathrm{j}}$ $\Gamma_{i}$
$n=2,3,$ $\ldots$
$I_{n}=\{\mathrm{i}=(i_{1},i_{2}, \ldots,i_{n});i_{j}\in\{1,2, \ldots, J\},$ $i_{1}=1$
and $A(i_{j},i_{j+1})=1$ for an $j=1,2,$ $\ldots,n-1$ }.
$\mathrm{i}\in I_{n}$ $u_{\mathrm{i}}(x, z)$
:
$u_{\mathrm{i}}(x, z)=e^{-i\varphi}\mathrm{i}(x)zg:(x)$ . (2.4)
$\mathrm{j}\in I_{n+1}$
$u_{\mathrm{j}}(x, z)=e^{-iz}\varphi \mathrm{i}(x)g\mathrm{j}(x)$
$u_{\mathrm{j}}(X, Z)$ : $\mathrm{j}\in I_{n+1}$ $\mathrm{j}=(\mathrm{i}, k),$ $\mathrm{i}\in I_{n}$
$\varphi_{\mathrm{j}}(x)$
$\{$
$\varphi_{\mathrm{j}}(x)=\varphi \mathrm{i}(x)$ on $\Gamma_{i_{n},k}$
$|\nabla\varphi_{\mathrm{j}}(x)|=1$
$g_{\mathrm{j}}(x)=-g_{\mathrm{i}}(\mathcal{I})$ on $\Gamma_{i_{n},k}$










3. $w(x, z)$ Ruelle operator
3.1. $\Omega$ $\Sigma_{A}$







$=\{\xi=$ $(..., \xi_{-n}, \xi_{-n+}1, \ldots,\xi-1,\xi 0, \xi 1, \ldots,\xi_{n}, \ldots)$ ;
$\xi_{i}\in\{1,2, \ldots, J\}$ and $A(\xi_{i},\xi i+1)=1$ for all $i$}.
$\xi\in\Sigma_{A}$ $\mathcal{O}$
$\xi$ $\mathcal{X}(\xi)$ –
$\mathcal{X}(\xi)$ $\Omega$ $0$ $\Gamma_{\xi_{0}}$
$\Gamma_{\xi_{1}},$ $\Gamma_{\xi_{2}},$ $\cdots$
$\Gamma_{\xi_{-1}},$ $\Gamma_{\xi_{-2}},$ $\cdots$ $\mathcal{X}(\xi)$ $j$
(\xi ) $\mathcal{X}(\xi)$
..., $P_{-1}(\xi),$ $P_{0}(\xi),$ $P_{1}(\xi),$ $\cdots$ .




$(-\supset)7|\nabla\varphi_{\xi,j}(X)|2=1$ in aneighborhood of $P_{j}(\xi)P_{j}+1(\xi)$ ,
( ) $\nabla\varphi_{\xi,j}(P_{\mathrm{j}}(\xi))$ is parallel to $\overline{P_{j}(\xi)P_{j}1(+\xi)}$ ,
( ) $\varphi\xi,j(x)=\varphi\xi,j+1(x)$ on (a neighborhood of $P_{j+1}(\xi)$ ) $\mathrm{n}\Gamma_{\xi_{\mathrm{j}+1}}$ . (32)
( ) the principal curvatures of $C_{\xi,j}(P_{j(\xi})$ with respect to $\nabla\varphi_{\xi,j}(P_{j}(\xi))$
are positive,
$C_{\xi i}(_{X)}=\{y;\varphi\xi,j(y)=\varphi\xi,j(x)\}$
(3.2) $P_{j}(\xi)P_{j}+1(\xi)$ $\nabla\varphi\xi,j(x)$ –
$G_{\xi,j}(x)$ $C_{\xi,j}(x)$ $x$ $g(\xi)$
$g(\xi)=\log\sqrt{G_{\xi,0}(P_{1}(\xi))/c\xi,\mathrm{o}(P_{0}(\xi))}$ (3.3)
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$g(\xi)<0$ $\mathrm{f}_{0\Gamma}$ a $\xi\in\sum_{A}$ (3.4)
$\sigma_{A}$
$\Sigma_{A}$
$(\sigma_{A}\xi)_{i}=\xi_{i+1}$ for $\mathrm{a}\mathrm{U}i$ .
(1.2) $\zeta(s)$ :
$\zeta(s)=\exp(\sum_{n=1}^{\infty}\frac{1}{n}\sum_{\sigma_{A^{n}}\xi=\xi}\exp s_{n}r(\xi, s))$ , (3.5)
$r(\xi, s)=-sf(\xi)+g(\xi)+\sqrt{-1}\pi$ , (3.6)
$S_{n}r(\xi, S)=r(\xi, s)+\Gamma(\sigma_{A}\xi, s)+\cdots+r(\sigma_{A^{n-1}}\xi, s)$ (3.7)
$\xi\in\Sigma_{A}$ \mbox{\boldmath $\sigma$}An\xi $=\xi$ $\sigma_{A}$ $n$
$\xi$ $\chi(\xi)$ $\Omega$ $n$
$\gamma$
$\Gamma_{\xi_{0}}$
$\Gamma_{\xi_{0}},$ $\Gamma_{\xi_{0}},$ $\cdots$ $\Gamma_{\xi_{n-1}}$
$\exp(S_{n}r(\xi,S))=e^{-sd_{\gamma}}(\lambda_{\gamma,1\gamma,2}\lambda)^{1/}2(-1)^{i_{\gamma}}$ , (3.8)
- $\gamma$ $\xi\in\Sigma_{A}$ $\gamma$




(1.4) $\zeta(s)$ (3.5) –
3.2. Ruelle
$\Sigma_{4}$ $k(\xi)$








$\Sigma_{A}^{+}=$ { $\xi=(\xi_{0},\xi_{1},$ $\cdots)$ ; $A(\xi_{i},\xi_{i+}1)=1$ for all $i\geq 0$},
$\Sigma_{A}^{-}=$ {$\xi=(\cdots,\xi_{-2},$ $\xi_{-1});A(\xi_{i-1},\xi_{i})=1$ for all $i\leq-1$ }
$f(\xi)$ $g(\xi)$ $\mathcal{O}$ $0<\theta<1$
$f,$ $g\in \mathcal{F}_{\theta}(\Sigma_{A})$
$j\in\{1,2, ..\text{ }’ J\}$ $\xi_{-n}^{(j)},$ $n=1,2,$ $\ldots$ $\xi_{-1}^{(j)}\neq j$ $A(\xi_{-n}-1,\xi_{-}n)=$
$1$ $n=1,2,$ $\ldots$ $\xi=(\xi_{0}, \xi_{1}, \cdots)\in\Sigma_{A}^{+}$
$\xi=(\cdots,\xi_{-1}, \xi 0,\xi_{1}, \cdots)\in\Sigma_{A}$ $e(\xi)$ $\Sigma_{A}$
: $\xi_{0}=i$
$e(\xi)=(\cdots,\xi_{-}^{(j}n’\xi_{-})(j)\ldots,\xi^{(j}n+1’-1’\xi_{0}),$ $\xi 1,$ $\cdots)$ .
(3.6) $r(\xi, s)$ $\tilde{r}(\xi, s)$ $\chi(\xi, s)$
$\tilde{r}(\xi,.s)$ $(\xi_{0}, \xi_{1}, \cdots)$ ,
$\tilde{r}$ $(\Sigma_{A}^{+})$ :








Ruelle operator $\mathcal{L}_{s}$ (\Sigma A+)
:
$\mathcal{L}_{s}v(\xi)=\sum_{\sigma_{A}\eta=\xi}e^{\overline{\gamma}}’ v((\eta_{S})\eta)$
for $v\in \mathcal{F}_{\theta}(\Sigma_{A}^{+})$ . (3.9)
$\mathcal{L}_{s}$ – $|\mathcal{L}_{S}|$
$(|L_{s}|v)( \xi)=\sum_{\sigma_{A}\eta=\xi}|e^{\overline{\mathrm{r}}(s}\eta,)|v(\eta)$




the spectrum of $|\mathcal{L}_{h}|$ is contained $\mathrm{i}\mathrm{n}\{\lambda\in \mathrm{C};|\lambda|\leq 1\}$ , (3.11)




the spectral radius of $S<1$ ,
$w(\xi)$ 1 $\mu(\xi)$ Gibbs
$\int_{\Sigma_{A}^{+}}w(\eta)d\mu(\eta)=1$
$h$ :












$Q_{j}(\xi)\in\Gamma_{\xi_{\mathrm{j}}}$ and $Q_{j+1}(\xi)=Q_{j}(\xi)+|Q_{j+1}(\xi)-Q_{j}(\xi)|\nabla\varphi \mathrm{i}(Q_{j(\xi)})$,
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$\mathrm{i}=(\xi_{0},\xi_{1}, \ldots,\xi_{j})$ $\{Q_{j}(\xi)\}_{j=}\infty \mathit{0}$ $\Gamma_{1}$
$\nabla\varphi(1)$ $\Gamma_{\xi_{1}},$ $\Gamma_{\xi_{2}},$ $\cdots$
:
$f_{j}^{+}(\xi)=|Q_{j+1}(\xi)-Qj(\xi)|$ and $g_{j}^{+}( \xi)=\frac{1}{2}\log\frac{G_{\mathrm{i}}(Qj+1(\xi))}{G_{\mathrm{i}}(Qj(\xi))}$
$G_{\mathrm{i}}(x)$ $C_{\mathrm{i}}(X)=\{y;\varphi_{\mathrm{i}}(y)=\varphi_{\mathrm{i}}(x)\}$
$\xi 0=1$ $\xi\in\Sigma_{A}^{+}$ $\phi^{+}(\xi)$
$\phi^{+}(\xi)=\sum_{n=0}^{\infty}\mathrm{t}s(f(\sigma_{A}e(n\xi))-f_{n}^{+}(\xi))+g(\sigma_{A}e(n\xi))-g_{n}^{+}(\xi)\}$ (3.13)
$y\in \mathrm{c}\mathrm{o}\mathrm{n}\mathrm{v}\mathrm{e}\mathrm{x}$ hull of $\bigcup_{j=J}^{J}\mathcal{O}_{j}$ $\xi\in\Sigma_{A}$ $\Gamma_{\xi_{j}}(j=\ldots, -2, -1,0)$
$y$ – $\mathrm{i}$




$\psi\xi,-j(\mathcal{I})=\psi_{\xi,-j1}+(\mathcal{I})$ on $\Gamma_{\xi_{-\mathrm{j}}}$ .
$f_{j}^{-(\xi;y)}=|Q_{-j^{)}}^{(-}(\xi;y)-Q^{(-)}-j+1(\xi;y)|$ and $g_{j}^{-}( \xi;y)=\frac{1}{2}\log\frac{G_{\xi,-j}(Q^{(-}-j)+1(\xi\cdot y))}{G_{\xi,-j}(Q^{(}-j^{)}-(\xi,y))}.$’
$G_{\xi,-j}(x)$ $\{y;\psi\xi,-j(y)=\psi_{\xi,-}j(\mathcal{I})\}$ $x$
$\xi\in\Sigma_{A}$ $\phi^{-}(\xi, s)$
$\phi^{-}(\xi;y, s)=\sum_{1n=}^{\infty}\{s(f(\sigma_{A}-n\xi)-f_{n}-(\xi;y))+(g(\sigma_{A^{-}}\xi)-gn(\xi n-;- y))\}$










$k\in\{1,2, \ldots, J\}$ , $\xi^{(k)}\in\Sigma_{A}^{+}$ –
$y\in \mathrm{C}\mathrm{o}\mathrm{n}\mathrm{V}\mathrm{e}\mathrm{X}$ hull of $\bigcup_{j=J}^{J}\mathcal{O}_{j}$ $C>0$
$| \sum_{k=1}^{J}(\mathcal{L}_{s}n_{\mathcal{M}n,1u,s\mathcal{G}_{S}}.)v_{0)\mathrm{i}}(\xi^{\langle k}))-\sum_{\mathrm{i}||=n+2}u(y, -is)|$
(3.16)
$\leq|s|(\theta+ca)^{n+2}$ for all $\Re s>s_{0}-a$ ,
$c$
(3.16) $\Sigma_{n=0}^{\infty}(\mathcal{L}_{s}^{n}\mathcal{M}_{n},s\mathcal{G}_{s}v_{0})$ $w(x, -i_{S})$
(3.16)
$| \sum_{n=0k}^{\infty}\sum_{1=}^{J}(L_{s}^{n}\mathcal{M}_{n,S}\mathcal{G}Sv_{0})(\xi^{(k)})-w$ ($x$,-is) $|\leq C$ for all $\Re s\geq s_{0}-a$ (3.17)
$w(x, s)$
.





$|\phi^{-}(\sigma_{A}en(\xi);y, s)-\emptyset^{-}(\sigma_{A^{n-1}}e(\sigma A\xi);y, S)|\leq c|s|\theta n-1$ , (3.18)
:










$\Re s>s0-a$ $\mathcal{L}_{s}$ :
$\mathcal{L}_{s}=\sum_{\ell}\lambda\ell(s)\mathrm{p}\ell(_{S})+Q(S)$ , (3.20)
the spectral radius of $Q(s)\leq 1-\epsilon_{0}(\epsilon_{0}>0)$ for all $\Re s>s_{0}-a$ . (3.22)
$\Re_{s>s\mathit{0}-\epsilon}$
$\sum_{n=0}^{\infty}\mathcal{L}S\frac{1}{1-\lambda_{\ell}(s)}n\mathrm{p}_{\ell}=(_{S})+\sum_{=n0}^{\infty}Q(s)^{n}$ . (3.23)
(3.23) $\Re s\geq s_{0}-a$
$\Re s>s0-a$ (3.17)
$|_{k} \sum_{=1}^{J}.((\sum_{\ell}\frac{1}{1-\lambda_{l}(S)}\mathcal{R}_{\mathrm{t}}s)P\ell(_{S}y,)+\mathcal{R}_{(y,s)}\sum_{=n0}^{\infty}Qs^{n})v0)(\xi^{()}k)-w(x, -is)|\leq C$.
$w(x^{\langle k)}, z)\mathrm{C}\mathrm{a}\mathrm{n}$ be continued meromorphically up to $\Im z\leq-s_{0}+a$ .
4.
convex hull of $\bigcup_{j=1}^{J}\mathcal{O}_{j}$ (2.5)
$(-z^{2}- \triangle)w(x, z)=\sum_{\mathrm{i}\mathrm{d}}(-z^{2}-\triangle)u\mathrm{i}(\mathcal{I}, z)$
$u_{\mathrm{i}}(x, z)$
$:‘$ . $(-z^{2}-\triangle)u_{\mathrm{i}}(x, \mathcal{Z})=\exp(-iz\varphi \mathrm{i}(\mathcal{I}))\triangle g\mathrm{i}(x)$
$(-z^{2}- \triangle)w(x, z)=\sum_{\in \mathrm{i}\mathrm{I}}\exp(-i\mathcal{Z}\varphi_{\mathrm{i}}(x))\triangle g\mathrm{i}(x)$
(4.1)
(4.1) $w(x, z)$




$- \sum_{\mathrm{I}\mathrm{i}\in}\exp(-iZ\varphi \mathrm{i}(_{X}))\triangle g_{\mathrm{i}(_{X}})|\underline{<}C$
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$\mathcal{T}$ $(\Sigma_{A}^{+})$
$s=\sigma$ (s) 33 $\ell$
$\lambda_{\ell}(\sigma)=1$ $s=\sigma$ :
$\Im z\leq-s_{\mathit{0}}+a$ $c_{0}>0$ $0<\epsilon_{0}<1$
$||(\mathcal{R}_{()}x,S.\text{ }(S)vo)(\xi(k))||L2(\Omega)\geq \mathrm{q})|\Re Z|^{-}\mathcal{E}0$
(4.2) $z=-i\sigma$
$||(-\mathcal{Z}^{2}-\triangle)w(\cdot, Z)||_{L^{2}(\Omega)}\leq c|(1-\lambda\ell(z))-1|$ (4.3)
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